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CQNSTRUCndN CF BARB OPEN WIRE PIANT 


1. PUBPC^ 

l.OiL The purpose of this addendum is to advlae REA borrowers, 
consulting engineers, contractors, and other interested 
parties of recent revisions in construction practices idilch 
pertain to the construction of bare open wire plant. 

2. WINDY AREAS 

2.01 The following areas are usually considered to be windy: 

Iowa, Kansas, Minnesota, Nebraska, North Dakota, Oklahoma, 
South Dakota, and the heavy loading districts of Texas, 
Colorado, and Wyoming and all other areas ^ere lo'ftal 
experience Indicates that midspan hits may be a problem. 

2.02 Paragraph 6.01 of ^CE 8» CM-616 Is revised to read as follows: 

% 

6.01 'file recommended sag data provided by the wire manu- 
facturers shall be used for all types of wire. The 
sag of all line wire after tying shall be In accordance 
with the data furnished by the engineer, except that 
a maximum deviation of two Inches from the specified 
sag is acceptable provided that all line wires are 
sagged evenly. 

2.03 ^Add the following paragraph: 

7*05 The following construction practices are to be used for 
line conductors having a diameter of .104- Inch aind 
smaller when point type transposition systems sure 
specified: 

a. Armor rods shall be Installed on the line wire 
at all support points. At point type transposi- 
tion biackets 30- inch armor i^ds are used and 
12- Inch armor rods are used at single Insulator 
support points. 
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b. At transposltioni each conductor shall be 
tied at one of the two insulators the lino 
wire contacts except In the case of railroad 
crossings «hlch requires ties to be made at 
all Insulator contacts. 

c. The modified reinforced tie shall, be used for 
all ties made where aioor rods are Installed. 

3. LIKB WIBE SPLICINa ANS DEADiENDINa 

3.01 Paragraph 9*01 is revised to read; 

9 .01 The appropriate CQOfpresslon type sleeve for type and 
size of conductor shall be eoployed for splicing all 
line wires. !^iB Splice should be installed as far 
from the crgsearm as practicable and conpressed In 
such a manner As to prevent It from bowing* The manu- 
facturer’s recommendations should be followed In the , 
application of all splices. 

3.02 Paragraph 9»07 is revised to read; 

9*07 There are presently two types of line wire deadends 
acceptable for use in telephone systems of REA 
boiTowers. These are; l) the Preformed type and 2) 
the compression bail type. The Preformed type dead- 
end must be used on all wires having a diameter of 
.lo4-lnch and smaller. Either type of deadend may 
be used for wires having a diameter larger than 
.104-lnch. 

4. TABIES 

4.01 Delete the following; 

Table 2 

Table 3 

Table 4 
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1. GENERAL 

1.01 This section is intended to provide REA borrowers; consulting 
engineers, contractors and other interested parties with technical 
information for use in the design and construction of REA borrowers 
telephone systems. "It discusses in particular considerations in 
the construction of bare open wire plant. 

1.02 This section replaces REA TE & CM- 616 , Issue No. 3, dated June 
1956 and its addenda. The reissue is to bring the section into 
conformity vith the applicable specifications in the November i 960 
issue of* the 'Telephone System Construction Contract, " REA Form 511 
and to suggest precautions in construction work to prevent electric 
shock. 

2 . POLE TOP ASSEMBLY UNIT APPLICATIONS 

2.01 Pole top assembly units for a particxilar application are specified 
on the staking sheets by the engineer. The applications and limi- 
tations of the various units for use with bare open wire are given 
in REA TE & CM-625; "Pole Top Assembly Units." 
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2.02 BEA Form 51I provides specifications for outside plant 
construction Including various matters relating to bare open 
vine plant . Certain natters concerning this type of plant that 
are not given in REA Form 511 are given here. 

2.03 Croesaims can be purchased bored for either wood or steel pins. 

The average project usee steel pins so infrequently that generally 
all crossarms purchased are ordered bored for wood pins. Long 
shank steel pins can be used with these arms but locust bushings 
must be inserted in each pin hole where they are used. BEA 

TE & CM-625 specifies the conditions where steel pins are reqjilrad. 

2.04 There are two types of pins and three types of insulators acceptable 
for open wire plant use in telephone systems of REA borrowers. The 
selection of a particular combination of pin and insulator is 
dependent upon the transverse load to be applied by the wires. REA 
TE & CM-625 gives the transverse load limits for pins and Insulators • 
The types of pins and insulators approved by REA are described and 
illustrated in Figure 1. 

2.05 Care must be exercised to make certain that no foreign matter such 
as sand or small stones are in the insulator's pin cavity. If 
foreign matter is left in this cavity^ the inside of the insulator 
may be scratched as the Insulator is screwed onto the pin. If the 
insulator has an internal scratch, it may fracture under load. All 
insulators shall be screwed down snugly on the pins. 

3 . HANDLING AND STORAGE OF TELEPHONE LINE WIRE AND GUY STRAND 

3-01 Improper handling and storage of telephone line wire and guy 
strand will result in accelerated corrosion or other damage to 
this material. This damage will have the effect of decreasing 
Lhe service life normally expected from the completed plant and 
may also create problems in both the construction and operation 
of the plant. It is important, therefore, that the precautlone 
and storage methods suggested herein be observed. 

3.02 ^1 shipments of telephone line wire and guy strand should be 

inspected closely upon delivery and promptly reported and claim 
made for any damage. Coils of wire, also coils and reels of 
strand, should be inspected for nicks, cuts, severe abrasion, 

^st, and corrosion. Corrosion may be a white or rust-colored 
dust on galvanized wire or greenish-black spots or coating on 
copper or copper-covered steel wir«. 

wire and strand should be handled with care at all times. 

1 dropped from a railroad car or truck when un- 

oadlng and should not be dragged over a rough surface. 
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3 .(A 


3.05 


41- «n reals ihould 1)6 protected 

Wire in colls ind, during sudden clumges.of 

fyoa tSie westlier vhen pose^le ^ cause 

teoperature, from con^t conductors. When water 

^ to condense on the surf ace of ^e^u 

from rain I ' hundreds ctf crevices between tke 

colls it penetrates so that the water can dry 

If the turns are ^^«han the metal surfaces are 

out womptly, no Aaraag« will result • ^ ^ Vftter, however? ^ 

with a W S^“«- - 

an ncMlerated oorroalon ^ nurfaoe which will lno«M« 

strand and also give them » ;„S^a“S.«ctlon . 

the risk of entanglement of wire during cons 

Coils of wire or strand should will 

cinders, treated alkali. The acids or alkali, 

gcnc«aiy-«5Hrn eltter ^Id. or aurface. and 

in the presence of ''g^j^ace of the metal, 

cause severe corrosion on the 

A. 4 > +K- ■fni lowlnR .storage methods 
rJ.?hr/*1Scrs ?^iriSefh?':rthen Slrc.and etrand 

nj^e to hs sto^rtsd: 

3.0SI BestJ^or^ - Store If® the Llls^nwst be pile* 

room o).' shod with a wo<^ ^ untreated boards or 

on a concrete or clwSsnoTH air throu^ 

tlmbess under them. Allow as much clrcuia 

the coills eiB pos Bible* ^ ^ 

3 . 0 «a <!£ 02 E 5 o^-Si 22 :^- f KS^Sl»°tr»nSn^ a^ve. 

woeden floored room or ^ ahovid not 

After a sustained outside air will 

he opened unnecessarily . , corrosion will result 

cauac the cool wire to ^ cor^Jl^ ^ 

even thougli the material . allow several days 

avoid sweating it is much - inside temperature will 

r aSroSStTly^^aS" “tS «.tdcor temperature . 

3.063 Out^..Jtora^ - i^stected S*SSn^wt 3 £ 2 i® 3 : . 

^l^^ded. Coils should be s^c^ ou Some1^?r^roof 
boards or timbers veil above the ^d. ^ goofing 

sho^ad be built over ^»'® ®f Te p?otected by 

paper, or a tarpaulin. The and humidity can 

tarpaulins. Sudden rise in ^ yith this type of 

cause moisture to condense o from rain. For 

storage even though it may ^® J^ed only when indoor 

this reason outdoor storage should be usea 

space is unavailable. 
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^.OSk Mlnliana Protection fox- a Very Sho rt Storage Time - For 
trief periods (not over 3^ toys) wire and otrana 
stored in the open^ eseposed to the elements^ provided thp 
colls do not ccoie in contact vlth the ground* 

h, LIKE WIRE STRINGIMG 


4.01 Vflre stringing reels should be inspected for sharp objects such as 

nails, screws, et cetera, which may damage the wire during unreeling. 
The wire must not be dragged over fences, Btones, or any other 
abrasive objects . A kink or a nick on a vlre will not only promote 
corrosion but also forms a point of concentrated stresses \diich may 
cause fatigue failures. The wire should not be permitted to be 
run over by vehicles. If the wire is paid out from a non-rotating 
reel or coil, each turn removed will give the wire a complete twist 
which may cause kinks or other damage. The preferred, method of 
wire pay out is from moving rotating reels. In this method, the 
rotating reels are carried on a vehicle and the wire a are laid out 
on the ground. This method will lessen the possibility of the wires 
; bi ing dragged over abrasive objects . 


:'0 


4.03 


4.04 


...10. ie' mexhod is by the use of stationary, rotating reels. In 
■ ’ ^ iviicd, the stringing usually is started at the deadend pole 
- v!- pulled out as far as practicable. The reels are 

••^■nsported to the point where the pull stopped and the above 
optvat,^on iS repeated. The wires may be pulled by means of a truck, 
If the wires are pulled over the crossarms, a trans- 
« ^ board shown in Figure 2 can be ,.used and should be 

end the wires placed in the proper pin 
vr?T reversed at transposition points so that it 

necessary to cut the wires to make transpositions. 

the •'•roT* ^ ®P®cifieB how the vires shall be rotated depending on 
the orar*spoBition system used. 

Int^SrinrwJS"® hJ'T* * possibility of the wires 

and M^wa? vehicles or pedestrians as at a street, sidewalk 
and ^ ““ should be stationed to warn traffic 

the method S’ aigns should be set out. At railroad crossings 

««« as ^ven recommended for use at the crossing Is the 

Ki in paragraiAi 4*06 for crosaH-nge above power wires. 

they *ey be placed on 

weeing tool. ^ climbing each pole or by UBing a wire 


■th© Pcwer^wlres^Bh^a^^iS® poles or near power ^^^ire®, 

Wire being strunc aint ^ treated as being energiaed:,, !S[|i5e' 

8 rung also should be trea^ as being veiaergL sod f !|n ifei 
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vork ell D‘lg;?™'(vSSJh ta«'t.Sn.ted 

Mhlch meet ASTM Specification D 3 ^ 5 ^ V over- gloves should 

to be free of pin holes) S?e and deadended. 

be worn by all rSbe? Soves be worn. 

Tying in of wire does not ^ the avoided as 

m body contacts with Jad fSiams . In such 

the rubber gloves protect o„ the crossanw at 

situations the bare wires should stringing operations, 

about one-half mile intervals durt^ 2 on^^”e Sp^^o crossam 
This is done by stapling a b^ f rod. These 

and connected to a ^he fiwults are connected at 

grounds should be maintained until the circuiii** • 

the cable terminal. 

.06 In the rare cases where prevent 

light or secondary power wires, L xj.* auwly wires. This 

th“tel.phon« wire, from Miking eont«t the 

situation reiuiros ® ..nnutione stated in 

above prixuary power vires. ^ 

^. 0 T In the stringing of wires below power wires there are two nge 
from electric shock: 

induction - Ol^is is adequately protected a^^st by grounding 
as specified above and the use of rubber glo 

Direct Contact - This =on^' «» 

measures must be used. The te p ^ flin-up during 

overhead power wires due ^st ^ exercised 

the stringing operations, ^tre^ — 

to prevent any direct contact^ wm Eower wi^. 

4.08 Flip-up of a telephone wire tvirgroUnrand suddenly 

stringing if it snags under ^^feaSg operation, 

is released when tension is tlSlluS allows 

» It also can occur when a pin, Guard crossarms or 

the wire at a low pole to rise S Sen Wire 

Plant, - should be placed at low pole 

fllp-up contact may occur. At not in place It 

sitSatLns if guaxd crossaxms or 

is advisable to place a handline ^ w pole where there are 
strung in both spans^adjacent ^ at each handline 

power wires above a*^ keep held tewx ^ , 
until the sagging is completed. 


a. 


b. 
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5 . UKB tfIRS SAC0I8G 


5.01 


5.02 


5.03 


iM, afiwr.1.4^ 

W A Vl« 1 . rtna* oo 

«•» ■>« tliM vlth tl» »i« 

Z ^^tTiontmntor. (a« 

Conductor, of '>• 

for the same amount trfr® hy Bloply making tk* 

ottnlned for dlffewnt v.l^t. of bo iMO fro« 

toMlon. the m» vben Hilling In. im. w 
the following equation: 

— » ■ ■ 1 "n"*’ "allgi ■ 

is.rife: M-s »”!2S““' 

thryirea ahould he pulled up to double the * l?®f® Ve 

tension then elacke^ off to obtain the^correctaag^^ue.^^ m 
x'f.n remove acme of the inelastic stretch In ^ xv. 

.natruction sag measurements sho\^d be made 
oujacoao to the deadend apan and every fifth span 
iMe to the increased friction at comera sag raeasurerwnta shotad 
bo more often Ih sections containing comera. On pu ^.8 ox 
five ajfeuis or leas, a sag measurement for a span at the miapoinx 
0 ^ tbj section being pulled usually will be adequate. 


5.o!i The maximum length of wire that can be handled In one pull will 
depend on: 

ft, yufflber of wires pulied. A pair of wires caa be pulled 
over a greater distance than several pairs. 

b. Number and angle of comers in the section t 6 be pulled. 
Comers reduce the distance a pull can be made. , 


c. Situations such as bl^^way, railroad, and power line 
crossings. Guarding such situations can ha dona more 
safely if the pull is short. 


In general, the pull should be u near the length of wire In a 
atandard coll as practloabla. 

♦ 

5*05 ^e correct sag for the line wlree can be determined by the 

sighting method, but the fstum wave laethod la recoonended by BBA. 
Both methods can be used by a nan on a pole, but the return wave 
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5.06 


aethod also can Je dona ^^J*^th^helr^r!^ <»« values 

not recommended because in of tbe sag. In 

s,!isr.s; sr. s* ~ ^ - 

are not commercially available* 

Hm Mtura wave neth^ 

is:; 'sx"^ ?:ssras«~‘?^ 

tension which is shown by the equations 


3 « 12.075 


/T^B 

'^W 


Where S * Sag in inches 

T » Time in seconds 
N » Number of return waves counted 


5.07 


Ih. return wave method nay be ueed by a nan on a IK^e a. foUowet 


5.071 


5 . 07 B 


The wire is struck a sharp blow close to ^ 

Se same Instant that a stop watch is 0^4 

second hand of an ordlns.ry vf ® 

mrk. Striking the wii^ will cause a wve to t^ve^ 

a 3 .ong the wire to the crossarm on the 

wave will ^“inLSttely after striking 

crossanns until it dies out, l^ai or ^ 

the Wire, a finger nSSb«^f times 

tbe reflected waves will strike it. TOe nu^«r _ 

that the wire strikes the finger shou _ imoulse is given 

must be taken not to count one ^Irtt^turn of th* 

to the line, but to count "one on>he mst rewro ^ 

wave, that Is, "start, one, two, JlSSr S 

return wave in the wire ia felt; e P Time- 3 m 
seconds should be noted. Fo** ^Si^and 

Mlatlons for the tenth return ;ave have been p^rea an 
SrS?eS iS Table 1 . If difficulty Is «ncouttteied in 
dHcSnlng the tenth wave return, the ^ 

the time It the fifth wave return »y be detenained by 
dividing the time Indicated in Table 1 by 2 . 

The retuxu wave eq.uation 8*-^“ *'’®^*!;“^°ga6urlng 
of the time; therefore, an error in the ^surlng or 

time is magnified in the calculated sag « 

advisable to repeat the time-wave count operation one r 
twice for accuwicy. 





BEA T2 & CH-616 


5.073 


5.074 


5.075 


One Method for cheoM^ ^ three 

oI . light cord th«« 

feet from the croBsarm. The cort can oe 

the vave and to count the number of return vave. 

The preferred method for checking Mg ■^oh hai a 

hy niane of a H^^vetght teleecopi^ 

hook on the end for engaging ^e • TW 

giving the wire a jerk near croflB^ ^icn 

18 held lightly and the count will 

Tav: rrdrnc^ 

vires and cables* 

Satisfactory reeulto cannot he obtained ^th move- 

vave method if the line wire is Buhjected to 
.» ment hy the wind, linemen working on the Ltural 

test or hy any other Influence that will affec 
period of the waves in the wire. 


6 . SPECIAL GAG TABLES FOR WINDY ARK/\3 


6.01 Special Sag Tables 2 , 3> and -4 have been developed to be used 
special cases where decreased saga are desirable to mnl 
midspan hits in windy areas. The sag data provided 
manufacturers shall be used except in the windy areaa. a 
recommendations specify that . 080 inch 30% E H S copper-covere _ 
steel wire shall not be strung with increaBcd te neiona in 
case . The sag of all line wiwa after tying aiiall be in Mcor 
with the data furnished by the engineer except that a mwaraum 
deviation of two inches from the specified sag la acceptable 
provided fnat all line wires are seigged evenly. 

7 . LINE WIRE TIES 

7.01 Line wire ties are to be made using the type of tie selected by 
the engineer. There are three types of ties specified in REA Form 
511 for use by REA borrowers: 1) The prelashed tie, 2) the v 
notch, and 3 ) the modified horseshoe tie. The modified horseshoe 
tie is for use at railroad crossings. The advantages accruing 


* Tbe foUowlng areas are considered to be windy; Iowa, Kansas, Minnesota, 
Hebraska, North Bakofa, Oklahoma, South Dakota, and the heavy loading 
districts of Texas, Colorado and Wyoming. 
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tiM th. UB» of th. pr.larti.4 tlo lako It tho J*'* 

SToSovher.. It cowrlio. • oSUnt that !• liitM4«4 to ^ 
^UOhod to th. lamUtor IVmr In th. rtoMrom or Mt to 
th. loh It will h. nwooTOry to tl|lit.n th. pistnll of t 
wirs^fter th. Inmiator 1. In pi... md th. .ptr.ll.d mid. 

^ itappod onto th. ’lln. «lr.. A t^ TO^LiU.. 

te Bulral the Bpllnt end* onto th« wire. Thle tie 
thnt^the cplrelled ends of the splint csn^ 

wire to release it to permit resogglng. These spiralled sods jssy 
then he wound on the line wire again with holding JJJ"' JPr^ra 
than they had before removal. Furthermore, these 

uniform than is practicable in older tps T^^nriSo 

inspected before use for uniformity and quality of workmanship. 

7.02 All ties shall be made tightly to insure J^e proper support of 
line wire at the Insulator, Une wires shall be tied at the 
locations specified in REA Form 511. 

7.03 Where the "V" notch or prelashed tie is used at non- transposition 
points in double arm construction, the splint ends 

two insulators must be cut off to leave f 

inch separation. This procedure is necessary since the opposing 

OFAdB Of the splints will not intertwine, 

7.04 Rffi^v Form 511 specifies that wires shall be tied „ 

earliest practicable time and no later than- seven days QSi^-> 

atrinKing. 

8. LUTE VJIR5J POSITIONING ON INSULATORS 

8.01 mres shall be positioned on insulators as specified 

Form 511. REA TE 8* CM-463, "REA-l Transposition System, .Jhu.tfB 
the wir<j positioning for this transposition system. 

9. LINE WIRE SPLICING AND DEAPENDING 

9.01 The appropriate compression type sleeve for and sis® ol 

conductor shall be employed for splicing all line wir^.n. 
sleeve must be compressed in such a manner as to pre>ven-c it 

from bowing. 

9.02 The compression splice, when properly ins^led is 
the line wire itself. The sleeve employed for the 

splice is compressed tightly around the line wire d^a no 
peradt the entrance of or hold water in the 

materially reduces the possibility of corrosive action occurring, 
at the splice. 
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9.03 Sotte difficulty has been ej^rieuced with fatigue 

(breaks) of the line wire at its point of entrance Into the 
splicing sleeve as a result of vibration because the sleeve 
is rigid while the wire is flexible. The difficulty can be • 
reduced by placing the splice sonte distance from the point of 
eui>port and by cooQiressing the sleeve without bowing. Splices 
in new line wire preferably should be located ten feet or more 
from the point of support in order to minimize wire fati^M 
the splice. It may not be practicable to obtain this distance 
in stringing or repair operations > but in no case should a s]^loe 
be less than two feet from its support. 

9 . 0 ^ When line wires of different gauges must be spliced reducing type 
adapter sleeves shall be used which provide a smaller bore at 
one end than at the other end. When wires of two different 
gauges and metals must be tspliced together, special adapter 
sleeves shall be used which are suitable to prevent corrosion 
due to the galvanic action between the two disslfnilar metals. 

9-05 No more than one splice per conductor is pertii bted* in any span 
in new work. Splices are not permitted in a ro/J'road crossing 
BOfi-j or j. j ciiVicr span adju;cnt to a I’dilroad crossing span. 
Splices niiaxl be kept to the mlnlimun necessitated by coil lengths 
and deadends. 

9.06 Clevises at deadends must be mounted so that the pin through the 
porcelain insulator is in a horizontal plane. This pennitB 
vertical oscillation of the line wire with minimum weai- at the 
clevis. 


9*07 ^ere are at present three types of line wire deadends acceptable 
for use in telephone systems of REA borrowers. These are: l) the 
Informed type and 2) the compression ball type. (See Figure 4 .) 
The bails of the compression type are stainless -steel which are 
comp^ssea into the sleeves at the factory. The line wire ie 
inserted into tlie sleeve end and attached thereto usinw a 
coopreeelon tool. 


9.08 


conneetors ®*to-ched to line wire with approved brldgim 

bridirSiL compression type suitable for attaching the 

wlf wire being 

used. Bridle wires should be airanged as shown in REA Fom 511. 
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VIBRATION DAMPENERS 

W.01 raa Form 511 

on each nolei one denKpener shall be 

a span more than 2? feet f^ po > Bpllce; aleo that jOi ci 

l„,t.llea m the Iff”/" thTtl «««« 1?" 

^ dy^ner. TSM5«>err«rrD«eee«ry to 

before the Xloe .Ire 1. tied 1. 

8is well B-fl cift»6rvBrds t 




4k 0IM16 
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Sag tl »« 

Inchag ^eeonds Ipc^tg. 

■ 5 ..,■ 6*4 . ' 45 ,.!' 

6 7 . 6 . ; 46 

*7 7.6 47 i 

a 8.1 48 

9 6.6 49 

10 9.1 50 

n 9.5 51 ^ 

12 10.0 52 

13 10.4 53 

14 10.8 54 


15 

llVl 

55 

16 

11.5 

56 

17 . 

11.9 

57 

18 

12.2 

58 

19 

12.5 

59 

20 

12.9 

60 

23. 

13.2 

61- 

.22 ■ 

13.5 

62 

23 

13.8 

63 

24 

U.l 

64 

25 

26 

14..4 
' 14.7 

65 

66 

27 

15.0 

67 

28 

15.2 

68 


29 

15.5 

69 

30 

15.8 

70 

31 

16.0 

73. 

32 

16,3 

72 

33 

16.5 

73 

34 

16.8 

74 

35 

17.0 

75 

36 

17.3 

76 

37 

17.5 

77 

38 

17.7 

78 

39 

18.0 

79 

40 

18.2 

80 

41 

18.4 

81 

42 

18,7 

82 

43 

18.9 

83 

U 

19.1 

84 


S' : ‘ ■ ii > . 

' 

Qa# 

ff<condg 



19.3 
■' 19.5 ■ ■■ 
19.7 

H 

8^ 

87 

26.5 

26.7 

26.8 

X9.*9 

86 

27o0 

20.1 

89 

27.2 

20.4 

90 

27.3 

20.6 

91 

27*5 

20.8 

92 

27.6 

21.0 

93 

27.8 

, 2i.l 

94 

27.9 

21.3 

95 

26.1 

21.5 

96 

20.2 

21.7 

97 

26.3 

21.9 

22 ..k. 

98 

99 

• a6..5 
28.6 

22.3 

22.5 

22.7 

22.8 

lOp 

%0l 

102 

103 

28.8 

28,9 

29.1 

29.2 

23.0 

104 

29.3 

23o2 

23*4 

105 

106 

29.5 

29.6 

23.6 

107 

29.8 

23.7 ' 

108 

29.9 

23.9 

109 

30.0 

24.x 

110 

30,2 

24.3 

24*4 

24.6 

111 

112 

113 

30.3 
■ 30*5 
30.6 

24.8 

114 

30.7 

24.9 

25.1 

25.3 

25.4 
25.6 

115 

116 

117 

118 
U9 

30.9 

31.0 

31.1 

31.3 

31.4 

25.7 

120 

31*5 


25.9 

26.1 

26.2 

26.4 



Span 

Lentith 

(Feet) 

180 

100 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 


IS C( c»(r6i6 

TAttl.K 2 

sp,oi.i ««* •?5; 

WMDIMQ, 

To be uaed ^ aaxljwa 

are deoimblo to “ 1 '^^,^’^ ^ fotit. nod mxlmm 

average upan lengUi 35 O feet, 

individual npcui lemjth doeo not exceed 32 

Temperatures i» b»tjre«« Falironheit 


lOO'^ 90'“ 


vO 


9.5 

10.5 

11.5 

13 

14 

15.5 

16.5 

18 

19.5 
21 

22.5 

24.5 

26 

28 

30 

31.5 
34 
36 


8.5 

9.5 

].l 

12 

13 

U 

15.5 

17 

18 

19.5 
21 

22.5 

24 

26 

27. 5 

29.5 

31 

33 


80 


8 

9 

10 
11 
12 
13 

1.4. 5 

15.5 

17 

18 

. 19.5 

21 

22.5 
24 

25.5 

27.5 
29 

31 


70® 


7.5 

8.5 

9.5 

10.5 

11.5 

12.5 

13.5 

14.5 
16. 

17 

18.5 

19.5 

21 

22.5, 

24 

25.5 
27 

28.5 


(iu‘' 

50° 

c 

0 

30° 

20° 

10° 

0“ 

in Indies 






fy 

t 

8 

6.5 

V.5 

6.5 

7 

6 

6.5 

5.5 

6 

5.5 

6 

5 

5.5 

'J 

9.5 

10.5 

8 

9 

10 

7.5 

8.5 

9.5 

7.5 

8 

9 

7 

7.5 

8.5 

Q 

6.5 

7.5 

8 

8.5 

6.5 

7 

7.5 
8.5. 

11.5 

12.5 

11 

12 

10 

11 

9#5 

10.5 

10 

9.5 

9 

13.5 
U.5 

16 

17 

18.5 

13 

14 • 

15 
.16 

17 

12 

13 

U 

15 

16 

11.5 

12.5 

13.5 

14.5 

15.5 

11 

11.5 

12.5 

13.5 

14.5 

10.5 

11 

12 . 
13 

U 

10 

10.5 

11.5 
I2i5 
13 

19.5 
21 

22.5 

13.5 

19.5 
21 

17.5 

18.5 
20 

16.5 

17.5 

18.5 

15.5 

16.5 

17.5 
19 

15 . 

16 

17 

18 

U 

“• ■■"i5 ■ 

v*i6 

17 

24 

25.5 

27 

22.5 

24 

25 

21 

22.5 

24 

20 

>21 

22.5 

20 

21 

19 

20.5 

15 

19.! 


_ Approxl^te Te.«1.4U 

-oAn 


164 177 -190 


204 t 218 


232 246 260 


Lengths — . 

275 289 


303 



IUMl T* 


Span 

Length 

(Feet) 


180 

190 

200 

210 

220 

230 

240 

250 

260 

270 

280 

290 

300 

310 

320 

330 

340 

350 

360 

370 

380 

390 

400 

410 

420 

430 

440 

450 

460 

470 

480 

490 


IpSAVY XXMUi>lH0 DJ91BIW 

ope desirable lio nlnladee mid span nite* 

Teinperaturea In Degrees Fahrenheit 

1200 90° 60® OO^ 


Sags In Inches 


7 

7.5 

8.5 

9.5 

10.5 

11.5 

12.5 

13.5 

14.5 

15.5 

16.5 
18 
19 

20.5 

21.5 

23 

24 

25.5 
27 

28.5 

30 

31 
33 

34.5 
36 

37.5 
39 
41 

42.5 

44.5 
46 
48 


6 

6.5 

7 

8 

8.5 

9.5 
10.5’ 
11 
12 
13 
U 

15 

16 
17 

18.5 

19.5 

20.5 

21.5 

23 

24 

25.5 

27 

28 

29.5 
31 

32.5 

33.5 
35 
37 

38.5 
40 

41.5 


5 

5.5 

6 

6.5 

7.5 
8 , 

9 

9.5 

10.5 
11 
12 
13 
U 

14.5 

15.5 

16.5 

17.5 

18.5 
20 
21 
22 
23 

24.5 

25.5 

26.5 
28 
29 

30.5 

32 

33 

35 

36 


4.5 

5 

5.5 

6 

6.5 
7 
•8 

8.5 
9 

10 

10.5 

11.5 
12 
13 

13.5 
U.5 

15.5 

16.5 

17 

18 

19 

20 

21.5 
22 

23.5 

24.5 
29 

27 

28 
29 

30.5 

31.5 


0" 


3.5 

4 

4.5 

5 

5.5 

6 

7 

7.5 

8 

8.5 

9.5 
10 

10.5 

11.5 
12 , 
13 

13.5 
M.5 

15.5 
16 

17 

18 

19 

20 
21 
22 

23 

24 

25 

26 
27 
28,5 


ApproxlMt. TMulon In POTn.. for All Spm Ungtha — 

283 325 365 


206 


240 



mnk 0M416 


Span 

Lenijth 

(Keet) 

180 

190 

200 

210 

220 

230 

240 

250 

2'jO 

280 

2*)0 

300 

330 

320 

330 

340 

350 


XJLBIX 4 


special Stringing Saga tod tw 

Copper SiM 

lo b. umJ m “*’ 

aeslMble to «lli>lii4« “i'' 

Temperatures in Degrees ^hrenheit 


.20° 

90° 

60® - 

30° 

0® 

11 

Sags in Inches 

8.5 

Ml 

7 

5.5 

5 

12.5 

9.5 

8 

6.5 

5.5 

13.5 

10.5 

8.5 

7 

6.5 

15 

11.5 

9.5 

8 

7 

16.5 

13 

10.5 

8.5 

7.5 

17.5 

14 

11.5 

.9.5 . 

10.5 

8 

19 

15 

12,5 

9 

20.5 

16.5 

13.5 

11.5 

9.5 

22 

18 

14.5 

12 

10.5 

23.5 

19 

15.5 

13 

11.5 

25 

20.5 

16.5 

14 

12 

27 

21.5 

18 

15 

13 

28.5 

23 

19 

16 

13.5 

30 

24.5 

20.5 

17.5 

14.5 

32 

26 

21.5 

18.5 

15.5 

33.5 

.27.5 

23 

19.5 

16.5 

35.5 

29 

24.5 

20.5 

17.5 

37 

30.5 

26 

22 

18.5 


Approximate Tension In Pounds for All Above Span Lexjgths — 
141 174 212 252 294 



Thla Is the TOia. Otedi® type Inmiletcxp. It la 
In ell s)ppllostiowi of liiood plM where « 
double groove tnaulato*' le not required. 



This is the Double 0 >^v«^tranBposltlonJW 
insulator. It la used In 

where a wood pin n»eta strength recjulrenenta 
and a double groove insulator Is required, l.e. 
Units T-3 & T-3A.. 

Use upper and lower grooves In all appliontlons. 


This is thu IX .able Groove -Carrier Type Inaulator. 

It is used In all applications where a steel pin 
la required. 

♦ 

When only one groove is needed, use lower groove. 

A plastic bushing la always needed between thl 
Insulator and the steel pin. 



PINS AND INSUUTOl© 
Figure! 




>/2 In. Rop<? 

Wirts 


Pulling J-i 


t 3 i 


2 half hlfchei 


aiCuBP 

3 nldll Roptf 


W/r<i 




Runr.mg 

Board 

_ hM 



Power UncwiVh 
Sflcondflrles or . , 

E:<e.Gfr\c 

(.but no Prnmarjesy^^ 


Nola:- Unath of l/i in, ropo to bt »l 
\m\\ twHUt ton^ of crowding epan 
end tvidco hoi^t of wire& abova gtWuti 
All tfRceis length requlfid ^ tod 
tide of crotilng except oneugh to 
ifOKh giound at othei pole. 


P r (' p 0 rn f 0 r ij 0 pc rd h* o n 




‘JC'; jri' ■^ ' i:i fOpQ by !;*a. )nii Roy* 
In-: " ulh Itv; rtr: fburblml 
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';|PgR 2 §\, 


p 



L V 




f! ! 
II I 


Pull Through OperafiojQ 


gmiRmjs ttiJAsia era mm ums 


PilguxAi 3 



lf03 



Coarparassion Bail lOesdends 
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